Context: Fostering evidence-based decision making (EBDM) within local public health departments and among local health department (LHD) practitioners is crucial for the successful translation of research into public health practice to prevent and control chronic disease. Objective: The purpose of this study was to identify organizational supports for EBDM within LHDs and determine psychometric properties of a measure of organizational supports for EBDM in LHDs. Design: Cross-sectional, observation study. Setting: Local public health departments in the United States. Participants: Local health department practitioners (N = 376) across the United States participated in the study. Main Outcome Measures: Local health department practitioners completed a survey containing 27 items about organizational supports for EBDM. Most items were adapted from previously developed surveys, and input from researchers and practitioners guided survey development. Confirmatory factor analysis was used to test and refine the psychometric properties of the measure.
L ocal health departments (LHDs) in the United
States are critical to public health efforts focused on reducing the significant burden of chronic diseases and are responsible for implementing interventions to benefit the population's health. The 2800 LHDs across the country are well suited to support chronic disease reduction and prevention because they have a deep understanding of the local needs, context, and available resources within their communities.
1,2 Local health department staff frequently deliver interventions directly to the community but also deliver them in collaboration with community partners using LHD staff and partner organization staff and volunteers. These partners work across health care (eg, hospitals or health care providers), nonprofit (eg, churches), government sectors (eg, parks and recreation departments), and private sectors (eg, worksites). [3] [4] [5] Organizations such as the Institute of Medicine (now the National Academy of Medicine) have called for practitioners' efforts to be focused on implementing evidence-based interventions (EBIs) in their communities, 6 which are defined broadly as programs, practices, processes, policies, and guidelines proven to be efficacious or effective. 7 Resources have been developed to support the choice and implementation of EBIs (eg, the Community Guide 8 ). However, there is a gap between the dissemination of EBIs and their implementation into public health practice, 9 and efforts are needed to improve the uptake of EBIs.
Evidence-based public health is an approach for improving population health that integrates researchtested interventions with community preferences 10, 11 that can be used by LHD practitioners to shrink the gap between research and practice. 9, 11, 12 In a public health context, evidence refers to some type of data (eg, quantitative epidemiologic data, results from program or policy evaluations, and qualitative data) that are used to identify a problem, what should be done about the problem, how to implement the solution, and how to evaluate progress. 10, 13 A key piece of the evidence-based public health framework is evidencebased decision making (EBDM), defined as the process by which organizations choose and implement an EBI.
14 Evidence-based decision making is characterized by several components: reviewing the best available peer-reviewed evidence, using data and information systems, applying program planning frameworks, engaging the community in assessment and decision making, conducting sound evaluation, disseminating findings to key stakeholders and decision makers, and synthesizing scientific and communication skills with common sense and political acumen as decisions are made.
14 Many of these EBDM components are featured in national accreditation standards, illustrating their importance in the functioning and performance of a public health department. 15 In addition, EBDM is closely aligned with the field of dissemination and implementation science, which aims to understand what processes and factors are associated with widespread use of an EBI and how EBIs are successfully integrated into usual practice in different settings (eg, community health clinics, LHDs). 7 For EBDM to occur successfully, individual practitioners must have the required skills and abilities, for example, knowledge of EBIs or evaluation principles, 16, 17 which can be improved through training and capacity building at the individual practitioner level. 18 Also, the organizations in which the practitioners work must be supportive of EBDM. Prior research has shown that organizations supportive of EBDM, for example, by dedicating financial resources for EBDM, demonstrate higher rates of EBI implementation and have higher agency performance (ie, the ability to carry out the 10 essential public health services, measured with setting-specific assessment instruments). 19, 20 Modifying organizational processes and capacity-building training efforts has the potential to promote uptake of EBDM and delivery of EBIs and improve agency performance. [21] [22] [23] [24] [25] High-quality measures, such as those that are developed according to a theoretical model and empirically tested, are essential to understanding factors related to EBDM and efforts to implement EBDM in public health settings. 26, 27 Previously developed measures have focused on individual skills related to EBDM 28 and organizational supports for EBDM within state health departments (SHDs). 29 No measures for organizational supports have been rigorously validated for use in LHDs; 1 existing measure for use in LHDs has limited reliability evidence only. 30 The nature of EBDM is likely to be different at the local versus the state level, thus organizational supports for EBDM may operate differently at LHDs. [31] [32] [33] For example, the way that partnerships influence EBDM may be different at the local versus the state level, since LHD practitioners may act in more of an ongoing, collaborative nature with partners than SHD practitioners who direct funding to partners for evidence-based public health efforts. In addition, differences noted in the educational background of LHD practitioners, with fewer trained in public health compared with those in SHDs, 32, 33 may necessitate different organizational supports for EBDM. As such, the purpose of this study was to identify important organizational supports for EBDM based on a theoretically driven framework within LHDs and evaluate the psychometric properties of a measure of these organizational supports for EBDM, including relationships between organizational supports and delivery of EBIs, that can be used by LHDs across the United States. Public health practitioners and researchers could use this measure to guide the development and evaluation of efforts to increase individual and organizational capacity for EBDM within LHDs.
Methods
This cross-sectional study used data from an online survey completed by LHD practitioners in the United States. The survey was part of a larger study to improve evidence-based diabetes management and chronic disease prevention and control within LHDs. 34 The study was reviewed and approved by the Institutional Review Board (IRB no. 201705026) of Washington University in St Louis.
Participant recruitment
Eligible LHDs were those that reported implementing either diabetes or body mass index screening or population-based nutrition or physical activity efforts in the 2016 National Association of County & City Health Officials (NACCHO) National Profile. Of those 1677 LHDs, 200 LHDs were randomly sampled from each of 3 jurisdiction population size categories (small: <50 000, medium: 50 000-199 999, and large: ≥200 000). A stratified sampling frame was used so that there would be adequate representation of medium and large LHDs, which make up about 27% and 16% of all LHDs, respectively, of the LHDs in the 2016 NACCHO National Profile. The lead practitioner working in chronic disease control at the LHD was invited to participate. After excluding nonvalid e-mail addresses, the final recruitment sample was 579.
Data collection
Data were collected with Qualtrics online survey software. Preinvitation e-mails were sent to the participants to inform them of the study purpose, and invitation e-mails with the study information and survey link were sent 1 week later. Those who had not completed the survey received up to 3 reminder e-mails and 2 phone calls over a 6-week period to encourage participation. The 376 (65% of invited sample) respondents were offered a $20 Amazon.com gift card for completing the survey.
Measures
Survey development was guided by a theoretical understanding of public health departments and built on prior studies. These studies reviewed administrative evidence-based practices in SHDs and LHDs, 19 assessed barriers to EBDM 25 and stages of organizational readiness for implementing EBIs in community chronic disease prevention settings, 35 and developed measures of administrative evidence-based practices in LHDs 30 and organizational supports for EBDM in SHDs. 29 Other items were taken from instruments identified by the project team through snowball sampling. 36, 37 The survey development process has been detailed elsewhere, 34 and full text of the survey items and response options used in this analysis is available in Supplemental Digital Content Appendix 1, available at http://links.lww.com/ JPHMP/A559. Survey items were taken from prior surveys developed and used by the project team. 19, 25, 29, 30, 35 Broadly, questions on the survey assessed use of EBIs, skills related to EBDM, and organizational supports for EBDM within LHDs. In addition to 3 rounds of input, cognitive response testing interviews with 10 practitioners similar to those in the target audience and an assessment of test-retest reliability were conducted.
Items assessing organizational support factors related to EBDM were grouped into 6 categories on the survey, as shown in Supplemental Digital Content Appendix 1, available at http://links.lww.com/JPHMP/ A559: awareness of EBDM (4 items), use of EBDM (7 items), resources available for maintaining EBDM (3 items), EBDM climate cultivation (4 items), evaluation capacity (5 items), and partnerships to support EBDM (4 items). The respondents were asked to indicate how much they agreed with each item on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). The respondents reported characteristics about their LHD (eg, jurisdiction population size, current status in Public Health Accreditation Board [PHAB] accreditation efforts) and themselves (eg, age group, years in current position, Table 1 ). To quantify the number of EBIs offered by the LHD, the respondents were shown a list of 4 EBIs in 1 of 5 categories depending on the program area in which they worked (ie, diabetes, nutrition, physical activity, obesity, tobacco). Evidence-based interventions were taken from those identified in The Community Guide 8 and What Works for Health 38 (eg, Diabetes Prevention Program; worksite programs, policies, or environmental changes to support nutrition/healthy food and physical activity; and reminders for clinic health care providers to discuss tobacco/nicotine cessation with clients). During cognitive response testing, listed EBIs were reviewed by LHD practitioners to confirm that they were the most relevant set of EBIs for each program area. The respondents who reported working in a single program area were given interventions for that program area. Those who reported working in multiple program areas received the diabetes interventions if diabetes was selected as one of their program areas. If a respondent worked in more than one of these areas outside of diabetes, they received a randomly assigned set of interventions for one of their program areas.
Statistical analysis
Evidence-based decision making item means, standard deviations, and correlations of items with each other were calculated. A confirmatory factor analysis (CFA) was conducted to confirm the validity of the 6 factors and identify the most parsimonious (ie, simplest) and theoretically sound model. The analytic process was guided by Schumacker and Lomax 39 and was performed in MPlus version 8. 40 The base model was specified with 6 factors and all 27 items were included in the survey using a robust weighted least squares estimator. Items considered for removal were those that cross-loaded onto other factors on the basis of modification indices, for example, when the highest modification indices included 1 item and factors in which the item was not originally placed. In addition, items that were highly correlated with another item (>0.7) were considered for removal; in this case, the item that had the stronger factor loading was retained. Covariance terms were added on the basis of the modification indices given by MPlus. Several fit indices were used to evaluate model fit: the χ 2 /df, comparative fit index (CFI), Tucker-Lewis index, and root-mean-square error of approximation (RMSEA) and 90% confidence interval. The CFI values of 0.90 and greater and 0.95 and greater indicate adequate or good fit, respectively, and RMSEA values less than 0.06 or 0.08 indicate good and adequate model fit. 41 Correlations between factors were also examined. Factors with correlation coefficients of 0.85 and greater were deemed strongly related. 42 Once a final factor structure was identified, standardized factor scores were obtained from MPlus. To examine construct validity of the factor structure, logistic regression models were fit to quantify the associations between continuous EBDM factor scores (independent variables) and delivery of EBIs in SAS version 9.4 (Cary, North Carolina). The dependent variable, number of EBIs delivered of the 4 presented to a respondent, was categorized into 2 levels: 0 to 2 (referent) versus 3 to 4. Odds ratios and 95% confidence intervals were calculated. Several characteristics were identified as potential confounders: jurisdiction size population, PHAB accreditation status, presence of an academic health department partnership, and the respondent's experience in public health. None of these covariates changed the point estimates of the association between the factor scores and EBI delivery or were associated with EBI delivery except PHAB accreditation. Thus, models presented are adjusted for PHAB accreditation status.
Results
The majority of the 376 LHD practitioners were between 40 and 59 years of age (58%), were female (83%), and had been in public health for 10 or more years (72%, Table 1 ). While most practitioners held a master's degree or higher (58%), only one-third (32%) of all participants held a public health master's or doctoral degree. Most LHDs reported participation in an academic health department partnership (73%), and nearly one-third (30%) were accredited by the PHAB. Comparing LHDs of those who responded to the survey (n = 376) with nonresponders (n = 206), jurisdiction population sizes were similar and similar proportions were in rural jurisdictions. A higher proportion of respondents were from LHDs that were PHAB-accredited, were locally governed, had a local board of health, and used the Community Guide in some areas or consistently across program areas (data not shown).
A series of structural equation models were fit to conduct the CFA of 6 factors according to the categories of items on the survey ( Table 2 ). The base model had poor fit according to all indices (χ 2 = 1355, RMSEA = 0.096, CFI = 0.921, Table 3 ). Based on suggested modifications provided by MPlus (ie, items with high modification indices), 5 subsequent modification models were fit. In these models, individual items were removed because of cross-loading onto multiple factors or covariance terms were added between individual items that were related. Details of individual modifications are provided in Supplemental Digital Content Appendix 2, available at http:// links.lww.com/JPHMP/A560. The final measure had good fit (χ 2 = 569, RMSEA = 0.073, CFI = 0.965) and comprised 6 scales: awareness of EBDM (3 items), capacity for EBDM (7 items), resources availability (3 items), evaluation capacity (3 items), EBDM climate cultivation (3 items), and partnerships to support EBDM (3 items), with a total of 22 items.
Factor loadings and cross-factor correlations for the final 6-factor model solution are presented in Table 4 . Most items (20 of 22) had high factor loadings of greater than 0.7, with the factor loadings for the remaining 2 items greater than 0.6. This indicates that items fit well on their respective scales; low factor loadings would suggest that an item is out of place on a given factor. Two factors, awareness of EBDM (factor 1) and capacity for EBDM (factor 2), had a markedly higher correlation (r = 0.91) than the other pairs of factors. The lowest cross-factor correlation (r = 0.40) was noted between resource availability (factor 3) and partnerships to support EBDM (factor 6). All other correlations ranged from 0.46 to 0.77.
Logistic regression models showed positive relationships between the 6 factors and the number of EBIs delivered (Table 5) . Overall, these relationships were similar in strength across the 6 factors (odds ratios ranged from 1.31 to 1.52). The strongest relationship was found for resource availability (factor 3) and number of EBIs delivered, while the weakest relationship occurred between partnerships to support EBDM (factor 6) and number of EBIs delivered, which did not reach statistical significance.
Discussion
The purpose of this study was to develop a measure of organizational support for EBDM and to assess the psychometric properties of the measure. Results from the CFA show that the 6-factor model had good fit and that there is strong evidence of construct validity based on the relationships between the factors and delivery of EBIs. This measure can be used by public health practitioners and researchers while planning for, implementing, and evaluating efforts to increase individual and organizational capacity for EBDM within LHDs. For example, if an LHD completed the survey and scored lower on evaluation capacity than other factors, they could seek opportunities for quality improvement focused on aspects of evaluation capacity (eg, planning for evaluation before implementing an EBI). Using the instrument to evaluate changes in organizational capacity would show whether or not their efforts were successful in improving the LHD's evaluation capacity.
This study extends previous work conducted to understand factors related to EBDM within SHD practitioners by Stamatakis and colleagues. 29 There are notable differences between SHD and LHD structures and the practitioners within each setting that may need to be accounted for differently in measures. For example, LHD practitioners have backgrounds that are more heterogeneous and are less likely to have formal public health training. 32, 33 Also, public health governance structures and the relationship between state health and regional or local health departments differ widely across states, which could influence how much autonomy LHDs have to modify their organization's EBDM supports or perhaps the level of support LHDs have been provided by the state to engage in EBDM. 31 These differences could impact the way that EBDM operates within an LHD, what organizational supports are needed, how these LHD practitioners support and ensure fidelity of interventions implemented by community lay workers or contract with agencies to do so, and ultimately how EBIs are implemented. The need for a specific LHD measure is also highlighted by differences in the structure of the state versus local assessment. For example, the same leadership item grouped with leadership support and commitment in the SHD survey and items related to capacity for EBDM in the LHD sample. This study also builds on work by Reis and colleagues 30 to develop a measure for LHDs, which was tested using a smaller sample (n = 90) to establish initial internal consistency (ie, Cronbach α) and test-retest reliability evidence. Building upon these 2 studies, this study was designed to understand the supports for EBDM in the specific context of LHDs using a larger sample and rigorous evaluation methods (eg, CFA) to develop a survey that incorporates our most up-to-date understanding of EBDM and establish construct validity of the survey (ie, relationships between factors and EBI delivery). The organizational supports for EBDM identified in this study are in line with other factors identified in prior literature. Items in our factors related to evaluation capacity, access to evidence, resource availability, and organizational culture align with important characteristics of organizations identified by studies led by Allen et al and Kramer et al. [43] [44] [45] In addition, Hu and colleagues 46 reported increases in the likelihood of using research evidence with more favorable profiles of organizational supports in a longitudinal study of SHDs, with a particular emphasis on the impact of leadership support. Peirson and colleagues 47 found that characteristics of leaders and access to and resources for using evidence are important in building capacity for evidence-informed decision making in Canadian public health units. Evidence-informed decision making is a term used in Canada and Australia to describe a process similar to EBDM while highlighting that public health decisions are based on evidence and real-world context (eg, organizational and political factors). 7 Dobbins and colleagues 48 demonstrated that an organizational culture supportive of evidence-informed decision making modifies the response of public health agencies to knowledge translation and exchange interventions. Capacity-building efforts should consider these differences and possibly tailor strategies on the basis of an agency's ability to support EBDM.
Several limitations should be considered in light of the findings of this study. Survey items were part of a self-report survey of LHD practitioners, which may not fully reflect the organizational attributes of an LHD. Response bias may influence the generalizability of our findings, as a higher proportion of PHAB-accredited LHDs were present in our sample compared with nonrespondents. In addition, our sampling methods may limit how generalizable the sample is to all LHDs in the 2016 NACCHO profile from which our sample was drawn. A lower proportion of LHDs in our sample were from a rural jurisdiction and had a state-governed structure, and a higher proportion of respondents were PHAB accredited and were locally governed compared with other LHDs in the NACCHO profile (data not shown). The difference in representation from rural LHDs likely resulted from our sampling strategy that sampled equal numbers of small, medium, and large LHDs, thereby oversampling larger LHDs. Evidence-based decision making may operate differently in the LHDs in our sample compared with nonrespondents and with other LHDs around the United States. In addition, the high correlation between the awareness and capacity factors (r = 0.91) indicates that these may be representing the same latent factor. While our results suggest a relationship between the organizational supports for EBDM and delivery of EBIs, future studies should assess the construct validity of these factors by investigating relationships with other types of EBIs (eg, colorectal cancer screening) or whether changes in organizational supports can improve LHD performance and EBI delivery.
Despite these limitations, our study is strengthened by the theoretical development and empirical testing of the instrument that allowed us to build upon prior research and knowledge of important organizational supports for EBDM. In addition, LHD practitioners in our sample represent a variety of LHDs across the country (ie, sampled from across the United States and from different jurisdiction sizes). The factors identified are potentially modifiable and could be incorporated into public health and research efforts to improve EBDM within LHDs. Currently, there are few strategies for modifying organizational supports for EBDM with demonstrated effectiveness. Brownson et al 24 used EBDM training and a supplemental technical assistance approach to improve EBDM within SHDs and found improvements on only 1 of 5 organizational factors (ie, access to evidence and skilled staff). Changing organizational-level factors is made more challenging due to staff turnover, competing priorities, and a lack of incentive to institute changes. 49 
